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In July and early August, researchers
dernonstrate-d an effective method for
remediating drinking water contami-
nated with lo\v ievels of percbiorate,
a rocket-fuel waste. It is-one of at least
i.O research efforts for treatment of
perchlorate-contaminated water and
is likely to be among she first to be-
come commercially available.

Developed by CaJgon (Carbon
Corporation or' Pittsburgh, Pa., the
technology relies on a;;, ion-exchange
method originally nsed to remove
nitrate from waste streams. Unlike
conventional "feed bed" ion e>;-
change systems. Caigorrs system
uses a continuously rotating ootrn-
• ercurrent process that results in far
less brine waste, according to Rarnan
Venkaiesh, senior research engineer
at Calgon, it has yet to be deter-
mined whether the method wiH
prove economical for use by drink-
ing water utilities.

At leas? 10 states have drinking
water supplies known to be contam-
inated by perchioraie, released ditr-
ing routine maintenance of the
country's missile and rocket inven-
tory (ES&T, May I, 1998, p. 2I.OA).
The contamination coukl prove to
he more widespread, as perchlorate-
containing fuel components have
been shipped to over 150 facilities
located in 31 states, said Kevin
May<ei', a project manager ftsr BPA's
Region 9, which includes California
and Nevada, where extensive con-
BHnination has been discovered.

California has set a provisional
maximum perchlorate contaminant
'level of 1% micrograms per liter
(Hg/D $which is equivalent to IB
parts per billion} for drinking wafer,
sad &FA* provisional nation;*! guide-
lira? ?:si5s for ievels between 4 and
18 yf/i ><:; avoid heakh risks. The

s reassessing the
this fail after re-

iiasa Ji:sj:a eisjbt toxicology

Force, said Michael Osinski, te-rtn
leadi:r for KPA's Office of Grouruhva--
ter and Drinking Water.

'['his sununers pjlot-sc;ii«: de;:orori-
stration was funded by the Main San
Gabriel Basin W;rtBrrnasier at ;* Su-
perfuod sire in southern California,
Calgon's Ion-exchange separatior;
technology, which incorporates a resin
effective for perehioraie removal, was
used to treat incoming water con-

^ymmrn
An i0n-exelran{?8 system like tf?is em deve!-

ratios was sue-
eessfwiiy used fe feroave low? levels of per-
chiorste fe?ni water. I

raining between 20 and 75 ug.'I. of the
contaminant. It reduced the perchio-
tafe concentraiion to nondetect;rble
levels {below 4 pg/U, Venkatesh said.

Dirring tbe five-week demonstra-
tion. engineers mlmmized she
amount of wastes from tbe brine
solntion use<i in. regenerating the
ion-exchange process. Conventional
iorv-Bxchange peocesses typically
prodnce between 2 and 5% brine
vvasre, by volume. By optimizing ihe

I technology, Venkatesh's team re-
duced Calgon's waste to between 0.5
arid 1% of the incoming voSnrne

| xvithout harming process effective-
ness. in a second pilot-scale test ex-
pected to start by September, engi-
neers plan to demonstrate a method

for eliminating the waste material
from the brine, so it can he recycled,
according to Venkatesh.

Three promising approaches.
Continuous ion-exchange processes
like Calgon's, together with biological
treatment and reverse osmosis, eon-
sdu'te the three most promising
technologies for removing perchlorate
from drinking water, according to

i Frank Biaha. project manager for the
American Water Works Association's
Research Foundation (AWWARF'),
Though perehlorate is a highly oxi-
dized compound, arsd conventional
wisdom holds that it would react
with anything in tbe environment,
initial treatment studies showed its
kinetics to be unfavorable for react-
ing, explained Mayer. For this rea-
son, ion-exchange processes and
reverse osmosis are obvious treat-
ments because they deal well with,
salts and dissolved solids, Mavet ex-
plained. However. Osinski noted that
both of these treatment techniques
can increase the corrosivity of the
water. Biological treatment is appro-
priate for remediating perchlorate
because a catalyst appears necessary
to snake the contaminant react, and
biological systems are superb cata-
lysts, Mayer said.

Concern over the lack of cost-
effecrive methods for treating wafer
contaminated with low levels of per-
chlorate led Congress to earmark
$2.1 million for research in 1998. The

| funds are being administered by
AWWAR3H which was expected to
make final decisions about which
treatment: reseaccb proposals to sup-
port in August. One ion-exchange,
one reverse osmosis, and two biolog-
ical treatment .methods will he
funded, according to Blaha.

A promising treatment evaluation
of reverse osmosis membrane tech-
nology was completed last May;
when researchers at Harvey Mudd
College wrapped tip theit laboratory-
scale tests using tbe technology to
remove between 2i) and 1000 ug/L of
perehiorate from contaminated wa-



ier. They reported removal efficien-
cies of upward of 97%. In addition so
perehlorate, she technology removes
organic compounds, dissolved solids
and salts—the latter being paniai-
iarly valuable in California, where
bramate is a co.ncem---said Jeanrse-
Marie Bnino, associate director of
water quality for the Metropolitan
Water Disirict.of Southern. California,
wtiicit-funded the-s«s«arch. The down-
side of the reverse osmosis process^-:;;
that is s brine wastes fequir'e dis-
posal, admits Bnmo, Also, the wase.r
requires pretreatmem, aral:erK?rgv::
r-wistbe used to push it throughtfee
membranes, she said.

Maay. biological treatment pro-
posals. Becxix'se biological treatment
is expected to he one at' the msst
cost-effective methods for removing
pereMon-te from drinking water,
AWWAfiF receivers nine biotreasmeni
research proposals. Among them is a
technology developed by Bruce
Logan, ati ers^ronmenial en.ginser at
The Pennsylvania State University. In.
June, Logan sported that his tei;h-
uoksgy, vvhich employs a laixed-cul-
tuxe of anaerobic bacteria, could
cleanse water eoata-ining 20 miili-
grams per iites- of pejchlorate a«d
reduce iise <iOtitamin.aat to undeteet-
abte levels. Those results were
achieved in the iahoratoi-j-, using ar-
tificially contaminated water en-
hanced-with nusrkmts, then perco-
lated through l-12-centime£er-lfs0g
coiamns filled with. sand. By ]yjy,
Logass vvas testing the meshed in
S.S-ftiof-lohg sa«d :eohjnais arsaio-
go«s m -siae: to the pipes ased in
drinking water: tteatxKens :pj§ns.

There is .likely to foe^hiiosopbicai
resistance among drinking water
providers to using biological ireai-
me&t, cautioned Mayen "'{'be whole
.history el' dffa^ng water treatment
relies upon keeping bactesia! growth
ic & rssinimum, 'iakiiig clean water
and adding -microbes is basicaliy
tusxirog it into waste^ater,"

Because the federai government
asid atTecsed water suppliers have
pia.ce<i a high priority on fiiidmg
ways to fte:as: perchiorate-consami-
aated drinldng water, sfaese teckooi-
ogies are beJH-g deveJoped "pretty
.quickly," Mayer said. Bx-t Osinski
said that its sfitl smclear how king it

•will he before cost-efe;tive technol-
ogies are -available? for removing law
levels 0f perchtorate from drmking
water. --KELLYN S, BI-TTS
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